Comparison of various types of collagenous scaffolds applied for embryonic nerve cell culture.
The purpose of the study was to confirm whether collagen-based scaffolds using different cross-linking methods are suitable elaborate environments for embryonic nerve cell culture. Three 3D sponge-shaped porous scaffolds were composed using collagen alone, collagen with chondroitin sulphate modified by 1-ethyl-3-(3-dimethyl aminopropyl) carbodiimide hydrochloride, and collagen cross-linked by 2,3-dialdehyde cellulose (DAC). Embryonic nerve cells from rats were applied to the scaffolds and stained with bisbenzimide to study cell entrapment within the scaffolds. The metabolic activity of the cells cultured in the scaffolds was determined by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay. The majority of cells were differentiated into neurocytes or oligodendrocytes. Collagen and collagen-chondroitin sulphate scaffolds entrapped a low number of cells. The highest cell density was found in the collagen-DAC scaffold. Moreover, in collagen-DAC scaffolds, the metabolic activity was markedly higher than in the other samples. Although all used scaffolds are suitable for the culture of embryonic nerve cells, the collagen-DAC scaffold properties are the most favorable. This scaffold entraps the highest number of cells and constitutes a favorable environment for their culture. Hence, the Col-DAC scaffold is recommended as an effective carrier for embryonic nerve cells.